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^"^v^^ (Amertded) A device for matching an mtmm impedance m a portable radio 

/"telephone^ving a folder casing aitd a transmis&ion/receptjon circuit, comprising: 
I a folder sensor for sensing a folded state and an uxi foM^ $tate of the folder casing; 



a contro^er for controlling a voltage according to the state sensed by the folder 
^ a niatchmg circuit having a variable capacitance diode for matching the arttcnna 
iniped'ance and an impedance of the transmission/reception circuit according lo the voltage of 
the conlrolier. 



2, A device as claimed in, claim 1, wherein the folder castog includes an npper ca^sing 
and a lower causing, and wherein the fbldet sensor includes: 

a magnet fitted to a position of an upper casing of the portable radio telephone; and 
a magnetic sensor fitted to a tower casing of the portable radio telephone, 

3. A device as claimed in claim 1, wlierein the matching circuit includes: 

an hiductor having a first end cory'iected to tlie antenna aiid a second end connected to 
the transmisaion/reception circuit; 

a first capacitor having a lirst end connected to the second end of the inductor and the 
transmission /reception circuit, and a second end grounded, and 

a second capacitor and a variable capacitance diode connected in series between the 
antenna and ground, 

wherein a capacitance of the variable capacitance diode is varied according to the 
voltage of the controller. 



Application/Control Number: 09/627,320 
Art Unit: 2681 



Pag 



^4. (Amended) A device as claimed in claim I, wherein the Jnatching circuit includes: 
an inductor having a first end connected to the antenna and a second end connected to 



the transn^ 



ission/reception circtiit; 



a first capacitor having a first end connected to the second end of the inductor and the 
transnnssj on /reception circuit, and a second end grounded; 

a iiccond capacitor having a first end connected to the antenna and the iir$t end of the 
inductor, md having a second end connected to ground; and 

a \Wiab!e capacitance diode having a first end connected to the antenna and the first 
end of the mductor, and having a second end connected to ground, 

whclein a capacitance of the variable capacitance diode h varied according to the 
voltage of the controller. 

\ 

5. (Amended) A device as claimed in claim 1^ wherein the controlkr includes: 

a memiiry for storing data for an optiniai anterma impedance matching for the folded 
slate and the onened stace of the folder casing; 

a centraUproce^sing unit (CPU) for reading the data from the memory according to a 
signal from the folder sensor; and 

a digital'to^aiKilog converter (DAC) for converting the data from the CPU into an 
analog voltage and providing the analog voltage to the nnatchmg circuit. 
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6. (Ainerided) A device as claimed in claim 5, wherein the DAC includes: 
a variable^pulse generator for receiviug a control signal and a data signal^ which is 
based on the open stat^nd the folded state of the folder casing, from the CPU and in 
response to the control $igi\al varying one sdect^d from the group consisting of pulse widths 
^ and pulse densities; mid 

an integrating circiift for integrating pulses recei ved from the variable pulse generator 
and providing an integra;ted output signal to the matching circuit. 



7. (;\inendedf> A device for matching an antenna impedance in a portable radio 
telephone having a transmission/reception circuit, comprising: 

means foij sensing whether the portable radio telephone is in transmit mode or receive 
mode and iu resi:|Dnse thereto providing a sensing signal; 

a conlroU ^r for providing a control voltage in response to the sensing signal; and 
means for matchmg an impedance of the antenna and an impedance of the 
trarismissioivVecemjon circuit according to the control voltage tiom the controller, wherein 
the impedance is notched based on whether the portable radio telephone is receiving as 
opposed to when it k transmitting. 



8, (Amended) A device as claimed in claim 7, wlierein the controller includes: 
a central processing unit (CFU) for receiving the sensing signal aiid providing a 
digital voltage corrcspondmg to the sensing signal, wherein the sensing signal indicates 
whether the portable radio tem?hone is in transmit mode or receive mode; and 
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\ a digital/analog converter for receiving the digital voUage and converting the digital 
voitagdinto the control voltage and providing the control voltage to the means for matching 
the imped finces. 

9. A device as claimed id claim 7, wherein the m^mw for matching the impedance 
inciiides: 

an inductor connected between the antenna m^d the transmissiaii/rcception circuit; 

a first capacitor having a ikst end connected to the inductor and the 
iransmissioxvVcception circuit, and having a second end grounded; 

a second capacitor and a variable capacitance diode conrtectcd in series between the 
antenna and ground, 

wherein a capacitance of the v^vriable capacitance diode is varied according to the 
control voltage. 
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0. ( Amended) A device as ckimed in claim 7, wherein the means for matching the 
imfi^dance inciudes: 

an iaductor having a first md connected to the antenna md a second end com^ected lo 
the tr^nsmissioivVeception circuit; 

a first capacitor having a first end connected to the second end of the inductor and the 
atrsiilission /reception circuit, and a second cud gi'ounded; 

a second capacitor having a first end connected to the antenna and the first end of the 
induct* )r, and having a second end connected to ground; and 

a variable capacitance diode having a first end connected to the antenna and the first 
end of |he inductor, and having a second end connecled to ground, 

Wherein a capacitance of the variable capacitance diode is varied according lo the 
control vtohage. 

^^j/^A device for matching an antenna impedance in a portable radio telephone 
comprising a radio having a transmission/receiving circuit, a foidable casing enclosing the 
radio telephone, the foldafoie casing movable between an unfolded position and a ibided 
position, and an antenna movable between an e:xtract£d position frotn the foidable casing and 
a retracted position into the foidable casing, the device comprising: 

means for sensing whether the foidable casing is in the unfolded position and for 
sensing whether the antenna is in the extracted position, and for providing a sensing signal in 
response thereto; and, 

means tbr matching an impedance of the antenmi and an impedance of the 
traiismission/receiving circuit in response to the sensing signal 



Application/Control Number: 09/627,320 
Art Unit: 2681 



Page 7 



\ 12. (Amended) A device as claitrtcd in claim I U wherein the means for matching 
impedances includes: 

fi controller for receiving the sensing signal indicating whether the foldablc casing is 



in the 



corres 



folded or unfolded position, wherein the controller provides a digital voltage 



ending to the sien^ing signal; 

a digi^vl-to-analog converter for converting the digital vohage into an analog voltage; 




and 



a matching circuit for maiching an impedance of the antenna and an impedance of the 



transmission/recei ving circuil in response to the analog voltage. 
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13. A device as claimed in claim 12, wherein the coxitroller includes a memory for 
storing a digital value representing a voltage value for matching the impedances. 

14. A device as claimed in claim 12, wherein Ihe controlleT stores voltage values for 
matching the impedances^ corresponding to cases wherein: the anterma is extracted and the 
foldabJe casing k tinfolded; the amerma is extracted and the foldabie casing is folded; the 
antenna is retracted and the foldabie casing is unfolded; and the antenrui h retracted and tlie 
foidable casing is folded; and for selecting one of said voltage values in response to the 
iicnsing signal 

1 5. A device as claimed in claitn 12, wherein ihe nmtching circuit includes: 

an inductor connected between the antenna and the transmissiou'^reception circuit; 

n flrst capacitor having a first end connected to the inductor and the 
transmission/reception circuity and having a second end grouijded; 

a second capacitor and a variable capacitance diode conneGted in series between the 
antenna and ground, 

wherein a capacitance of the variable capacitance diode is varied according to the 
analog voltage. 
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16. (Amended) A device as claimed m claim 12. wherein the matching circuit: 

an inductor having a first end connected to the anlemia and a second end connected to 
the tr^mniission/reception circuit; 

a first capacitor having a first end connected to the second end of the inductor and the 
transmission /reception circuit, and a second end grounded; 

\ 

B second capacitor having a first end connected to the antenna and the first end of the 
inducton^and having a second end connected to ground; and 

a variable capacitance diode having a first end connected to the iintenna and the first 
end of the inductor, and having a second end connected to ground, 

whejcin a capacitance of the variable capacitance diode is vaiied according to the 
analog voltage* 



17, (Amended) A device for matching an antenna impedance in a portable radio 
telephone incmding a radio having transmission and receiving circuits, a foldable casing 
enclosing the radio, the foldable casing movable between m unfolded position and a folded 
position, and anYntenna movable between an extracted position from the foldable casing and 
a retracted po$itio\ into the fbldable casing, the device comprisi ng: 
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me^s for sensing whether the folclabb casing is in the unfolded position, and for 
sensing whekier the antenna is in the extracted position, m(i for providirig a sensing signal in 



response ther 



^to; 



a mea:;ure:menl device for providing a RF signal to the antenna and for measuring an 



RF signal froi i 



i\ntcii 



a contioller for controlling the measurement device to provide the RF signal to the 



the antenna; 



erma in a reception mode, iind to measure the RF signal from the antenna in a transmission 
mode, and for determining optimal antenna impedance naatciMng values for traiisniiiting and 
receiving^ rest ectively, as well as the folder casing and antenna positions, and for storing the 
optimal imped ince matching valaes; and 

means for adjusting an impedaiice match between the antenna ajid the radio in 
response to the sensing sipa! under the control of the controller for each folder casing 
position, anitem a position, and transmission and reception mode to A^ar>' an antenna 
impedance raatx hing, the controller measuring a transmission tevel in the transmissian mode 
and a reception =;ensitivity in the reception mode every time die antenna impedance matching 
is varied, to determine optimal mitenna impedance matching values for each folder casing 
position, anleni'ia position, and transmission and reception mode, and to store the optimal 
antenna impedahce matching values therein. 

18, (Ampded) A device as claimed in claim 1 7, whereiii the tneans for adjusting the 
impedance matcn includes: 

a central processing unit (CPU) adjusting a voUage by a fixed increment from OV to a 
fixed voltage level in response to the sensing signal under ihe control of the controller for 
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each foMer casing position, ant^^nna position, md transmission and reception niode to vary 
antenna trtpcdancc matching, and for cau>sing the controller to measure the transmissiort 
level in tb^ traiismission mode and the reception sensitivity in the reception mode every time 
the antennk impedance matching is varied, and for providing a control signal for storing the 
optimal antenna impedance matching values; 

a mlniory for storing the optimal antenna impedance matching values under ihc 
control of iHe CPU; 

a di^[taMo*analog converter for converting the voltage provided by the CPU into an 
analog volta ^e; and 

a niat^hing circuit for matching the impedance of the antenna and an impedance of 
the radio in response to the analog voltage. 

19. A device as claimed in claim 18, wherein the matching circuit includes: 
an inductor cormected between the antenna and the transmission/reception circuit; 
a first capacitor having a first end connected to tlie inductor a^id the 
transmission/reception circuit, and having a second end grounded; 

a second capacitor and a variable capacitance diode connected in series between the 
antenna and ground* 

wherein a capaGitance of the variable capacitance diode is varied according to the 
analog voltage. 
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20. (Amended) A device as claimed in claim 18, wherein the matching circuit 
iiiciudes: 

an inductor haviaga first end connected to the antenna imd a second end connected to 
tlie ^ansmissioiEi/receptian circuit; 

a first cap;acitor having a first end connected to the $econd end of the inductor ajid the 
transn\i$ston /reception circuit, md a second ond grounded; 

'a second capacitor having a first end connected to the aiiteni^a and the first end of the 
inductori and having a second end cormectecl to ground; and 

a vuariable capacitance diode having a first end comiected to the antenna and the first 
end of the ir^ducior, and liaving a second end connected to ground, 
w 

analog vditage. 




lerein a capacitance of the variable capacitance d iode is varied according to the 
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A portable radio terminal comprising: 
a radio having transmilimg and receiving circuits; 

a foidabie casing eaciosing said radio, said foldable casing niovabte betweej) an open 
position and a folded position; 

m mictim inovable bet:vvt;en a retracted position retracted into said foldable casing 
and an extended position extended from said foldable casing; 

means for sensing whether said foldable casing is in the open position and for sensing 
whether .said antenna is in the extended position, and for producing at least one sensing signal 
in response tht^f eto; and 

an impedance matching system for matching an tjiipedance of said antenna and an 
impedance of said radio, said impedance matchi ng system receiving the sensing signaf and 
including an impedance matching circuit having a varactor, the varactor having a varactor 
voUage which is changed in response to the sensing signal ibr tuning the i mpcdajice matcliing 
circuit. 
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22. (Amended) The portable radio temiinal of claim 21, wherein said impedance 
mcf^chtng system further comprises: 

a processor which receives the sensing signal and outpuls a digital control signal in 
r^spon^e to whetlier the foldabie casing is in the open position and whether tlie antenna is in 
the extended position; ajtid 

digital to analog com^mt which receives the digita] control signal and provides a 
varactor Wing voltage in response thereto. 

231 (Amended) The portable radio terminal of chiim 22, wlierein said processor 
comprises a memorj' which stores a predetermined digital value representing a varactor 
voltage value for matching said impedances, wherein said processor reads said digital value 
and outputs t|ie digital control signal corresponding to the sensing signal. 



24. (Amended) The portable radio temiinai of claim 22, wherein said processor 
cornprises a n^emory cotriprising a plnrality of memory locations, each location storirig a 
corresponding preSletennined digital value representing a varactor voltage value for matching 
said impedance^Sj vvj^erei n said processor reads one of said digital values in response to the 
sensing signal and oumuts the digital contro] signal corresponding to the sensing signal 
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21 (Ainended) The portable radio teoninal of claim 24, wherein said memory 
ijKiudes eight memory locations comprising: 

a firkl memory location storing a corresponding predetermined digital value 
representing ; a varactor voltage value for matching said impedances when the antenna is 
\ extended, the foidable casing is open, and the portable radio terminal is receiving; 
t \^ a second memory location storing a corresponding predetermined digital value 
^ representing a varactor voltage value for matching smd impedances when the antenna is 
extended, the foidable casing is open, and the portable radio tenninal is transmitting; 

a thirj memory location storing a con-esponding predeienmified digital value 
representing i varactor voltage value for matching said impedances when the antenna is 
extended; iha Ipldable casing is closed, and the portable radio tenninal is receiving; 

a fourth memory location storing a corresponding predetermined digital value 
representing 4 varactor voltage value for matching said impedances when the antenna is> 
extended, the foidable casing is closed, and the portable radio tcnmna! is transmitting; 

a fifth; memory location storing a corresponding predetermined digital value 
representing q varactor voltage value for matching said impedances when the antenna is 
retracted, the |bldable casing is open, and the portable radio tenninal is receiving; 
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a sixth 
representing 



memoiy location storing a corresponding prcdetennined digital value 
aractor voltage value for matching said impedances when the antenna is 
retracted, the foidable casing is open, aiid the portable radio terminal is transmitting; 

a seventii memory location storing a corresponding predetermined digital value 
representing a varactor voltage value for matching said impedances when the antenna is 
retracted, the folpble casing is closed^ and the portable radio tenninal is receiving; and 
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an eiglith memory locatioii storing a co:rrest><>^iding predeterniined digital value 
representing a wactor voltage value for matching Said impedances when the antenna is 
retracted, the Mdablc casing is closcd> and the portable radio termina] is transmitting. 

26. (Amended) The portable radio terminal of claim 21, wherdn said impedance 
rrtatcliing circuit further coniprises: 

an indi ctor having a first end and a second end being connected in series between 
said antenna and said radio; 

apacUor connected between said varactor and the first end of said inductor; 



and 



a hrst c 



a second capacitor connected between the second end of said inductor and a reference 



voltage. 

27. (Afniended) The portable radio terminal of claim 26, wherein said impedance 
matching system furtlier comprises: 

a pioocssor receiving the sensing signal and outputting a digital control signal in 
response thereto; and 



a digital to aiiialog converter receiving the digital control signal and providing a 
Vi'tractor tuning voltage in response thereto. 

2S. (ArLended) The portable radio terminal of claim 27, wherein $aid processor 
comprises a meliory storing a predetermined digital value representing a varactor voltage 
value for rnatching said impedances, wherein said processor reads said digital value and 
outputs the digital control signal in response thereto. 
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29. (AiViended) The portable radio terminal of claim 21, wherein said processor 
comprises a memory having a plurality of memory locations, each location storing a 
corresponding pr^etermined digital value representing a varactor voltage value for matching 
said impedances, wherein said processor reads one of said digital values in response to the 
sensing signal and 'Whether the portahle radio terminal is transmitting or recei ving, and 
outputs the digital cbntrol signal in response thereto. 

10. (Amended) The portable radio teniiinat of claim 2U wherein said impedance 
matching circuit fiithcr comprises: 

Jiaving a first end and a second end being connected in series between 
yd radio; 

a first capacitor connected between the first end of said inductor and a reference 
voltage; and 

a second dapacitor connected betv^^'een the second end of said inductor and the 
reference voltage 

wherein toe varactor is connected between the first end of said inductor and the 
reference voltage 

31. (.Amended) The portable radio lenninal of claim 21, wherein said sensing meajis 
includes a folder itch. 



m inductoi 
said antenna and s 



32> (Ainencfed) A portable radio terminal, comprising: 
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a rWiio having transmitting an<l recdving circuits; 

a seikor for sensing whether the ponabie radio terminal is in transmit mode or receive 
mode and for producing at kast one sensing signal indicating whether the portable radio 
ienriinal is in trmsmit mode or receive mode; and 

an impedknce matching system for matching an impedance of said antenna and m 
impedance of sai< radio, said impedance matching sysjtem receiving the sensing signal and 
including an impedance matching circuit having a varactor, the varactor having a varactor 

.changed in response to the sensing >signal for tuning the impedance matching 
whether the radio i$ transmitting or receiving. 



1 



voltage which is 
circuit based on 



33. (Am 
matching system 
a process 



nded) The portable radio termtnai of claim 32, wherein said impedance 
nirther comprises: 

or which receives the sensing signal and outputs a digital control signal in 
response to the sensing signal; and 

a digital \ o analog converter v^^hich receives the digital control signal and provides a 
varactor tuning Vjohage in response thereto^ 



34> (Amended) The portable radio terminal of claimi 33, wherein said processor 
comprises a memory which stores a predeterniined digital value representing a varactor 
voltage value for mkching said impedances, wherein said processor reads said digital value 
and outputs the digitm control signal in response thereto. 
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35V (Amended) Thepoitable radio terminal of claim 33, wherein said impedance 
matching cirXiit further comprises: 1^ 

an induciOr having a first end and a second end being connected in series bctv/een 
said antenna and sad radio; 

a first capacirpr connected between said varactor and the first end of said inductor; 

and 

a second capacitor connected between the second end of said inductor and a reference 



f voltage. 



36. (Amendetl) The portable radio terminal of claim 33 , wherein said impedance 
inatobing circuit furtner comprises; 

an inductor Saving a llrst end and a second end being connected in series between 
said antenna and sMd radio; 

a first capi^itor connected between the first end of said inductor and a reference 
voltage; and 

a second/capacitor coone:cted between the second end of said inductor imd the 
reference \'oUage, 

whereiJi the varactor is connected between the first end of said inductor and the 
reference voUage. 

37. {^\pended) A method of producing a portable radio terminal which includes a 
radio having transmitting and receiving circuits; a foldable casing enclosing said radio, said 
foldable casing movable betv/een an open position and a folded position; an antenna movable 
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7 



beWen a retracted position into said foldable casing and an extended position extended irom 
said fbldablo casing; means for sensing whether said foldable casing is in the open position 
and fortscnsing whether the anleanu is in the extended position, and for providing at least one 
sensing kgml in response thereto; and an. impedance n^atching system for matching an 
impedanc^of said antenna and an impedance of said radio, said method comprising; 

sensing whether said foldable casing is in the open position, whether the antenna is in 
the extendedb osition, and whether the portable radio tcnninat is transmitting or receiving; 

delennining an optimum varactor voUag<? value to match the impedances based on the 
position of theWasing, the position of the antenna, and whether the portable radio terminal is 
transmitting or receiving; and 

storing aldigita! value representing said optimum varactor voltage value in a memory 
location in said ippedance matching system. 

38. ( Ame ided) The method of claim 37, wherein said dctermiiung and storing steps 
areperfonried wliim the portable radio terminal is in the states coniprising: 

the antenna is extended, the foldable casing is open, and the portable radio tenninal is 
receiving; 

the antenna 
transmitting; 

the antenna !^ extended, the foldable casing is closed, and the portable radio terminal 
is receiving; 

the antenna is\extended, the foldable casing is closed, and the portablt; radiu t^^nnina] 
is transmitting; 



is extended, the foldable casing is open, and the portable radio temiinal is 
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the Antemui is retracted, the foldable casing is open, and the poitable radio tenninal is" 
receiving;/ 

t]|b antenna is retracted, the foldable casing is open, and the portable radio terminal is 
"J transmitting; 

^ pe antenna is retracted, the faldable casing is closed, and the portable radio tem3inal 

'fecewing; and 

/ the antenna i$ retracted, the foldable casing is closed, and the portable radio lennmai 
is transmitting. 

V 39. {New) The device as claimed in claim IS, wherein the controller and the CPU 
oontmunikte by use of a Univmal Asj^chronous Rcceiver/I ransmitter (UART). 

40. |New) The device a$ claimed in claim 18, wherein the fixed increment is 
^\^approximat<^y 0.5 V, 

41 , (New) The device a5 claimed in claim 18, wherein the fixed voltage level i$ 
approximatel>l255V. 



42. (NcM The device as claimed in claim 1, fnrther comprising a sensor for sensing 
whether the portable radio telephone is transmitting or receiving and providing a signal 
indicating whether We portable radio telephone i s tran.smitting or receivmg. 
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(New) The device as claimed in claim I, wherein the impedance according to the 
voltage ofuhe controller is matched based on whether the portable radio telephone is 
receiving oft the portable radio telephone is transmitting. 




44, (New) The device as claimed in claim 43^ wherein the transmit impedance is 
matched for a tirst frequt^Dcy and the recdve impedaiice is matched for a second frequency. 



5. (nLv 



45. (N 
volt age of the 



) The device as claimed m claim 1, wherein the impedance according to the 



ihmroHer is matched based on at least one state of the ponable radio telephone, 
including: the c|sing is folded and the portable radio telephone is recei ving, the casing is 
folded and the portable radio telephone is traiismitting, the casing is unfolded and the 
ponable radio telephone is receiving, and the casing is mrfolded and the portable radio 
telephone is trail emitting 



46. (New) The device as claimed in claim 45, wherein the transmit impedance is 
matched for a first frequency and the receive impedance is matched for a second frequency. 

47. (New) The device a$ claimed in claim 7, further comprising a means for sensing 



an extracted statt 



and a retracted state of the antenna wherein the sensing means provides a 



signal indicating whether the antenna is in an extracted or retracted state. 



48. (New) The device as claimed in claim 47, wherein the impedance according to 
the control voltage fmm the controller is matched according to at least one state comprising: 
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the'Wracted state otih^ mtmm when the portable radio telephone is receiving, the retracted 
state of antenna when the portable radio tefephone is transmitting, the extracted state of 
tlie antennaVhen the portable radio telephone is receiving, and the extracted staie of the 
anteruma when me telephone is transniitting. 

^ y 49. (Nt^v) The device as claimed in claim 48, wherein the transmit impedance is 
matched for a first frequency and the receive jinpedance h matched for a second frequency. 




SO. (New) The device as claitned in claim 1 1, further comprising a means for sensing 
whether thcbortable radio telephone is transmitting or receiving wherein the sensing means 
provides a ^ensing signal indicating whether the portable radio telephone is transmitting or 



recetvjng. 
51. 

impedances 



(New) The device as claimed in claim 50, wherein the means for matching 
includes: 



a oorltroller for receiving the sensing signals, and providing a digital voltage 
corresponding to the sensing signal; 

a digitai-to-analog converter for eonvertiiig the digital voUagc into an analog voltage; 

and 

a matching circuit for matching an impedance of the antenna and an inipedance of the 
transmissiori/receivrtu^ circuit irt response to the analog voltage. 
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52. jfNew) The device as claimed m ciaim S t . wherein the impedance of the 
iraiismissioMrccdving circuit in rcspon^o to the setising signal h optimal and distinct for 
each of the states includi ng: the casing is folded and the portable radio telephone is recei ving; 
the ea&it^g is fdlded and the portable radio telephone is transmitting; the casing is unfolded 
and the portable radio telephone is receiving; and the casing is unfolded and the portable 
radio teiephoneUs transnnttting. 



53, (Nevl) The device as claimed in claim 52, wherein the transmit impedance is 
matched for a fir^ frequency and the receive impedance is matched for a second frequency. 



54. (New) 
transmission/rocci 
each of the states i 



The devisee as claimed in claim 51, wherein the impedance of the 
^ing circuit in response to the sensing signal is optimal and distinct for 
ncJuding: the antenna is retracted and the portable radio telephone is 



receiving; the antei|na is Tetracted ^md the portable radio telephone is transmitting; the 



antenna is extracted . 



matched for a first 



and the portable radio telephone is receiving; the antenna is extracted 



and the portable rac io iekphone is transmitting. 



55, (New) Tlhe device as claimed in claim 54, wherein the trajismit ijiipedance is 



equency and the receive impedance is matched for a second frequency. 



56. (New) Tllc device as claimed in claim 51, wherein the i mpedance of the 
transmission/receivml circuit in response to the sensing sigJials is optimal and disunct based 
on each possible comlJination of the foldecl^nfoided state of the easing, the 
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retrac\cd/extracted state of the anteana, and the transmit/receive state of the portable radio 



telepb 



51. (New) The device as ciaimed in claim 56, wherein the transmit impedance is 
matched for a first frequency and the receive impedance is matched for a second frequency. 




58. (NewnThe portable radio terminal as claimed in claim 21, further comprising a 
means for sensing vVhether the portable radio tenninal is transmitting or receiving wherein the 
sensing means produbes at least one sensing sipal indicating whether the portable radio 
terminal is transmitting or receiving. 



59. (New) The dWice as claimed in claim 58, wherein the in:ipedaiice matching 
system applies an optinmiaiid distinct impedance ba-scd on whether the portable radio 
telephone is transmitting or receiving. 



60. (New) The portfple radio lerminal as claimed in claim 58, wherein the impedance 
matching system applies an cptimal and distinct impedance based on each of tlie states 
including: 

the anienjia is retracted\and the portable radio telephone is receiving; 
the antenna is retracted and the portable radio telephone is transmitting; 
the antenna is extracted md the portable radio telephone is receiving; and 
the antenna is extracted mm the portable radio telephone is transmitting. 
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matched fo\a first frequency aiid the receive impedance is matched for a second frequency. 




62, (Nfew) The portable radio terminal as clainjcd in claim 58, wherein the impedamce 
matching syste|i applies an optimal and distinct impedance based each of the states 
including: 

the ease ls in the folded position and the portable radio telephone is receiving; 
the case is in the folded position and the portable radio telephone is transmitting; 
the case i > in the open position and the poitable radio lelephone 1$ receiving; iind 
the case i;; in the open position 3ind the portable radio telephone is transmitting. 

63. (Mewl The device as claimed in claim 62, wherein the transmit impedance is 
matched for a first frequency and the receive impedance is matched for a second frequency. 



64. (New) 
matching system a: 



inchiding: 



the case is 



The portable radio tenninal as claimed in claim 58, wherein the impedance 
:)plies an optimal and distinct impedance based on each of the states 



ih the folded position, and antenna is retracted, and the portable radio 
telephone is receivihg; 

the ease is in the folded position^ and antenna is retracted, and the ponable radm 
telephone is transmilting; 

the case isinlthe folded position, and anlenna is extracted, and the portable radio 
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thfe case is in the folded position, and antenna is extracted, and the portable radio 
lekphone ik traiismitting; 

the cap is in the open position, and antenna is retracted^ and the portable radio 
telephone is rcccjvhtg; 

the caseus in Jhc open positianj and antenna i>s retracted, and the poitable radio 
telephone is trmismitting; 

the case is in the open position, and ar^tenna Is extracted, and the portable radio 
cphonc is recewing; 




the case is 



ing; and 

in the open position, and antenna is extracted, and the portable radio 



telephone is transmitting 



65, (New) The device as claimed in claim 64, wherein the transmit impedance is 
matched for a first Frequency and the receive impedance is matched for a second frequency. 



66. (New) lihe device as claimed in claim 32, further comprising: 

an antenna nlovable between a retracted posilion and an extended position; and 

a sensor for Sifensing whether said whether said antemra is in the retracted position or 

the extended positionland for producing at least one sen$ing signal indicating whether the 

antenna is in the retraeted position or the extended position. 

67. (New) The tievice as claimed in claim 66, wherein the impedance matching 
system provides an optimal and distinct voltage to the varactor for each of the states 
including: \ 



the antenna is retracted and the portable radio teniiinal is in receive mode; 
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the antmmia is retracted and the portable radio temiinal is in iransrnit mode; 
the antenm is extracted and the portable radio terminal is in receive mode; and 
the anterma rs extracted and the portabie radio temiinal is in transmit mode. 




68, (New) A method of matcliing the impedance between an antenna and a portable 
radio terminal, the radicl including transmitting and receiving circuits and an impedance 

atching system for marf hing an impedance of an antenna and an impedance of said radio, 
said method comprising: 

sensing whether fie portable radio terminal is transmitting or receiving; 
determining an optimum control voltage value to match the impedances based on 
whether the portable raUio tetminal is transmitthitg or receiving; and 

storing a digital value representing said oplimiitn control voltage value in a n*emory 
location in said impoaance matching system. 



69. (New) jfrhe method of clai m 68, wherein said determining and storing steps are 



performed when 
is transniitting. 



ic portable radio terminal is receiving and when the portable radio termi nal 



70. (Nevd) The method as claimed in claim 68, wherein the transmit impedance is 
matched ibr a frrsMrequency and lire receive impedance is matched for a second frequency.- 



